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PROJECT OBJECTIVE 

Objective C (a): Concept and methodology for the automated modelling process.  

 

ASSOCIATED MILESTONE (AND INVOICE IF APPLICABLE) 

Milestone 4 (end March 2019). Delivery of national 20m resolution South African National 

Land-Cover 2018 raster format dataset and metadata report. 

 

DESCRIPTION OF OUTPUTS / OUTCOMES 

Digital, GIS compatible South African National Land-Cover 2018 (SANLC 2018) dataset (final 

version) and associated metadata report.   

 

PROGRESS STATUS REVIEW (PROGRESS, CHALLENGES & ISSUES). 

None. SANLC 2018 final version approved and accepted. 
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1. INTRODUCTION: SOUTH AFRICAN NATIONAL LAND-COVER 2018 DATASET 

 

The 20m resolution, raster format South African National Land-Cover 2018 (SANLC 2018)1 dataset 

has been generated from automated mapping models (as opposed to conventional image 

classification procedures), using multi-seasonal 20m resolution Sentinel 2 satellite imagery. The 

imagery used represents the full temporal range of available imagery acquired by Sentinel 2 during 

the period 01 January 2018 to 31 December 2018.  

 

The automated land-cover mapping models and associated procedures utilise both cloud-based 

image archives and cloud-based geo-data computing capabilities; although the final compilation and 

merging of the different land-cover and land-use information components (i.e. water, mining extent, 

forest plantations etc.), has been completed in a conventional desk-top environment, using 

automated modelling capabilities within commercial mapping software. 

 

The SANLC 2018 dataset represents the full spatial extent of South Africa, plus 100 meters into 

neighbouring countries, and 10 kms into coastal waters2. The data is presented in GeoTIFF raster 

format, in both Geographic Coordinates (Latitude / Longitude), and Albers Equal Area projection3 . 

                                                             
1 Note that a new standardised national land-cover naming convention has been adopted, such that going 

forward all future national land-cover datasets will use the protocol “SA_NLC_YEAR_PROJECTION.FORMAT”. 

For example SA_NLC_2018_GEO.img or SA_NLC_2018_ALBERS.tiff. The same approach will be used for any 

derived datasets, such as the Sentinel 2 national cloud-free image mosaic that is a by-product of the new 

national land-cover generation process, e.g. SA_NLC_RGB_2018.img.  

 

The Sentinel 2 RGB national image mosaic is a by-product of the new national land-cover mapping process. The 

national image mosaic is a 3 x band digital cloud free mosaic of unclassified Sentinel 2 20m resolution, which 

has been constructed by merging all available, national coverage Sentinel 2 imagery acquired during the 

month of ± May in each year of construction. Merging all “May” images into a single product allows the 

generation of a cloud-free national image mosaic. The May period has been chosen as it represents the 

optimal, nationally applicable, single-window period for landscape interpretation across South Africa, in terms 

of separation of natural vegetation covers (i.e. woody from herbaceous), as well as cultivation activities. The 3 

x spectral bands making up the national mosaic are Sentinel 2 bands: Band 8 (NIR), Band 11 (SWIR) and Band 4 

(Red), allocated to separately display colours RGB (Red, Green, Blue). 

 
2 The additional mapping area buffer around the country border necessitates that for any area-based 
reporting, including national and provincial 2018 land-cover statistics, a specific user-defined sub-set is 
extracted from the original SANLC 2018, using the appropriate boundary representation. 
 
3 Albers Equal Area projection, using standard parallels 24 and 33 south, central meridian 25 south, and 
WGS84 spheroid and datum. Raster cells for the original Geographic based product are based on 0.00017966 
degrees, equivalent to 20m resolution, as per the original resolution of the source Sentinel 2 imagery . 
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The Geographic product is the original land-cover, from which the Albers projected version has been 

derived. 

 

The SANLC 2018 dataset represents a new chapter in the generation of South African National Land-

Cover datasets. In parallel with the production of the SANLC 2018 dataset, the full workflow and 

modelling procedures used to generate the SANLC 2018 dataset are being migrated to a fully 

automated, commercial software independent, production system. This system, known as CALC 

(Computer Automated Land-Cover) will enable standardised data-content and consistent SANLC 

updates to be generated on a regular and repeatable basis in the future, by the Department. 

 

The overall map accuracy for the SANLC 2018 dataset, calculated from 6570 reference points, is 

90.14%.  

 

2. SOUTH AFRICAN NATIONAL LAND-COVER 2018 DATASET: LAND-COVER LEGEND 

 

The land-cover legend and associated information content within the SANLC 2018 dataset is based 

primarily on the new gazetted land-cover classification standard (SANS 19144-2)4, but with 

modifications to ensure, as far as possible, comparability and compatibility with the legend and 

information content associated with the previous 1990 and 2013-14 South African National Land-

Cover (SANLC) datasets. These modifications have been made in order to facilitate more 

representative change detection and reporting between the SANLC 1990 and SANLC 2013-14 

datasets, and the new SANLC 2018 dataset. Appendix 1 provides a list of the full SANLC 2018 land-

cover legend and the associated class definitions, as well as supporting background information. 

 

The relationship between the SANLC 2018 information legend structure and the new gazetted 

national land-cover classification is illustrated in Figure 1 below. The new gazetted land-cover 

classification is based on a hierarchical structure, within which broad-level ‘parent’ classes which are 

sub-divided into more detailed, lower-level sub-classes. Figure 1 illustrates the links between the 

detailed land-cover / land-use classes contained in the SANLC 2018 legend and Level 1 and 2 classes 

in the gazetted standard. The same information is contained in the attribute table associated with 

the digital SANLC 2018 dataset (see Figure 1).  

 

                                                             
4 South African Land Cover Classes and Definitions (SDI Act No. 54 of 2003) 
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3. SENTINEL 2 IMAGERY 

 

The SANLC 2018 dataset has been generated solely using only European Space Agencies (ESA) free-

to-access Sentinel 2 satellite imagery, acquired during the period 01 January – 31 December 2018. 

No other satellite image sources have been used. Sentinel 2 imagery has been chosen over Landsat5 

as the preferred source of imagery due to its improved spatial, spectral and temporal (i.e. re-visit) 

capabilities, compared to Landsat. Sentinel 2A and 2B satellites are collectively able to provide 20 

meter resolution imagery, containing 12 spectral bands, every 5 days, anywhere across the globe. 

This has enabled a full seasonal profile of image acquisitions to be used in the 2018 land-cover 

modelling procedures; as it has been possible to acquire as a minimum, at least 1 (and often more), 

cloud free image coverages per month, over all locations within South Africa, which is not possible 

with Landsat due to the significantly lower 16-day update cycle. The same Sentinel 2 only image 

content approach will be continued in all future SANLC datasets generated using the same modelling 

and production procedures in the production of the SANLC 2018 dataset. 

 

 

Figure 1 Hierarchical legend structure contained in the SANLC 2018 attribute table. 

                                                             
5 The 1990 and 2013-14 South African National Land-Cover datasets were both generated from 30m resolution 

Landsat imagery, as this was the only option available at that time of production, in terms of free-to-access, 

medium resolution imagery. Since the launch of Sentinel 2A in late 2015, and subsequently Sentinel 2B in early 

2017, Sentinel 2 imagery has become accepted as the de-facto medium resolution imagery of choice for 

current and ongoing landscape mapping and characterisation. 



Page 7 of 39 
 

4. HOW DOES SANLC 2018 COMPARE TO THE PREVIOUS SANLC 1990 AND SANLC 

2013-14 DATASETS? 

 

One of the key intentions behind the production of the SANLC 2018 dataset is to expand the time-

line of available South African national land-cover datasets in support of long-term environmental 

monitoring and change detection. To that end, the SANLC 2018 dataset has been generated to 

provide as close as possible a repeat of the SANLC 1990 and SANLC 2013-14 data contents, format 

and landscape representations. However, improvements in landscape interpretation and mapping 

resulting from the improved spatial, spectral and temporal characteristics of Sentinel 2 imagery have 

resulted in changes between SANLC 2018 and the previous SANLC 1990 and SANLC 2013-14 

datasets, which are not necessarily associated with true landscape changes, but rather improved 

interpretation and thus mapping quality. Simply put, there has been no attempt to perpetuate both 

known and unknown errors from the SANLC 1990 and SANLC 2013-14 datasets into the SANLC 2018 

dataset if more accurate mapping could be achieved from the Sentinel 2 image interpretations, 

whilst retaining as far as possible the same class-based information content.   

 

Appendix 2 provides a table-based comparison between the legend used in the previous SANLC 1990 

and SANLC 2013-14 datasets and the legend used in the current SANLC 2018 dataset. 

 

Generally it can be assumed that comparisons between the current SANLC 2018 and both historical 

SANLC’s will be more accurate in terms of documenting true land-use related changes, compared to 

land-cover related changes, as land-use features are typically associated with easily (image) 

detectable boundaries and/or unique (image) spectral characteristics. Mapping, and by association, 

change detection in natural landscapes, such as woodland, grassland and shrublands etc. are 

typically more challenging; since these landscape features typically do not have ‘hard’ boundaries, 

but rather gradients, within which a class boundary must be defined. This challenge is often 

compounded as a result of inter-annual seasonal differences, and associated differences in 

interpretable spectral / spatial image characteristics.  

 

The end-result of this is that, if a user compares the current and historical SANLC datasets, many 

landscape differences will be correct, it is also likely that some of these differences, especially in 

natural vegetation landscape can be attributed to mapping errors in one or both land-cover input 

datasets. Although these are most likely to be associated with the historical Landsat generated 

SANLC’s as a result of Landsat’s poorer spatial, spectral and temporal characteristics, compared to 
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Sentinel 2 imagery. The enhanced spectral, spatial and temporal characteristics associated with 

Sentinel 2 imagery, as well as enhancements to the content and integration of the geographical 

masks used in the latest SANLC 2018 landcover modelling, is considered to have resulted in a more 

accurate SANLC 2018 landscape interpretation. This assumption is supported by the significantly 

higher woody class mapping accuracies reported for SANLC 2018 compared to those reported in the 

SANLC 2013-14 dataset (see Table 1). A full description of the SANLC 2018 mapping accuracies is 

provided in Section 8. 

 

Table 1.  Comparison of Mapping Accuracies between SANLC 2013-14 and SANLC 2018. 

SANLC 2013-14 Class 

Mapping Accuracies 

User / Producer 

Accuracy (2013-14) 

User / Producer 

Accuracy (2018) 

SANLC 2018 Class Mapping 

Accuracies 

indigenous forest 72.60 / 94.64 98.90 / 84.11 contiguous (indigenous) forest 

  80.60 / 92.31 contiguous low forest & thicket 

dense bush / thicket 53.74 / 83.64 76.44 / 93.59 dense forest & woodland 

woodland / open bush 60.84 / 54.13 78.79 / 92.86 open woodland 

grassland 84.56 / 69.82 85.90 / 87.58 grassland 

shrubland (non-fynbos) 70.59 / 61.82 66.67 / 86.25 shrubland (non-fynbos) 

(BOLD tagged values represent highest (user and/or producers) accuracies per class.) 

 

As more and more SANLC 2018 equivalent datasets become available in the future (through repeat 

use of the new, automated Sentinel 2 based modelling procedures) , it will be possible to construct 

an ever longer time-line of standardised South African landscape histories. Collectively these will 

facilitate more robust and reliable interpretations of changes in natural vegetation cover across 

South Africa, as it will be possible to minimise and/or exclude any annual interpretation anomalies 

by looking at the wider long-term picture. For example, a “change-rule” could be implemented that 

a ‘change-of-state’, i.e. from grassland to shrubland, or woodland to thicket, etc, will only be 

accepted if two or more consecutive NLC datasets confirm the same change of state, and that any 

changes over shorter time intervals are more likely to be a result of temporary climatic or landscape 

differences.  

 

5. OVERVIEW OF LAND-COVER MAPPING APPROACH 

 

The generation of automated land-cover data in the new, Sentinel 2 based procedure involves two 

separate, but sequential processing steps. Firstly fully automated image modelling procedures are 

used to generate what is referred to as the “spectrally-defined” base land-cover characteristics. 

These ‘base’ land-cover characteristics are the primary ‘building blocks’ which are used to describe 
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the entire landscape in terms of primary cover characteristics such as woody vegetation, grass, bare 

or water dominated surfaces. No attempt is made at this stage to define additional detail such as 

whether the tree cover is a natural forest, or a managed forest plantation.  

 

The conversion of these primary ‘base’ land-cover classes into more detailed sub-classes, such as 

natural versus man-planted forest, occurs during the second step. In the second step, ancillary 

spatial datasets, referred to as ‘geographical masks’, are used to convert the base land-cover classes 

into more detailed sub-classes. The geographical masks define specific, pre-determined areas-of-

interest within the South African landscape, within which the primary, spectrally-defined base 

classes are de-constructed into more specific land-cover and/or land-use sub-classes. In each case, a 

specific set of modification rules are used to either amalgamate, sub-divide or re-allocate the 

primary, base-level class(es) to the required sub-class detail. The primary objective and reason 

behind the use of these geographical masks is to facilitate the delineation of sub-classes that cannot 

be achieved using spectral data alone, since many unrelated sub-classes can often share similar 

spectral characteristics, e.g. river water versus water-in-pans, or non-vegetated mine dumps and 

some natural rock exposures, or coastal dunes and sand-roads etc. 

 

The automated land-cover mapping models and associated procedures used in the production of the 

SANLC 2018 dataset utilise both cloud-based image archives and cloud-based geo-data computing 

capabilities; although the final compilation and merging of the different land-cover and land-use 

information components (i.e. water, mining extent, forest plantations etc), has been completed in a 

conventional desk-top environment, using automated modelling capabilities within proprietary, i.e. 

commercial mapping software.  

 

This approach and design has been used in order that the entire workflow can eventually be 

migrated to cloud-based technologies, and become a fully automated process that will allow the SA 

Government to generate comparable South African National Land-Cover datasets in the future. This 

process (termed “CALC” for Computer Automated Land-Cover”), is currently being implemented in 

parallel with the production of the SANLC 2018 dataset. It is planned that CALC will generate a new, 

updated SANLC 2020 dataset in early 2021. 

 

The models and algorithms used to generate the SANLC 2018 dataset are based on those used in the 

production of the SANLC 1990 and SANLC 2013-14 datasets, but have been modified and adapted to 

suit the enhanced spatial, spectral and temporal characteristics of 20m resolution Sentinel 2 
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imagery, as opposed to the 30m resolution Landsat imagery previously used. The overall concept 

and approach to land-cover and land-use modelling is however essentially the same as that used in 

the production of the previous SANLC 1990 and SANLC 2013/14 datasets. 

 

6. SPECTRAL MODELLING PRINCIPLES FOR BASE LAND-COVER GENERATION 

 

As outlined previously, spectrally-based modelling has been used to generate the primary, base 

land-cover characteristics, which represent the basic building blocks, or “spectral foundation 

classes”, from which the more detailed sub-class information is derived. These base land-cover 

characteristics are defined only in terms of spectral characteristics that are determinable from the 

Sentinel 2 spectral image content. Collectively these base land-cover characteristics describe the full 

landscape extent, albeit at a broad level of categorization.  

 

These spectrally-defined ‘base’ land-cover classes utilise time-dependent spectral differences 

exhibited by different landscape surfaces throughout the typical seasonal cycle. This is achieved by 

making full use of the multi-acquisition date image datasets6 into the modelling procedures, so that 

seasonal changes such as vegetation (or water) cover permanency and/or frequency of occurrence 

can be determined and leveraged. For example determining where a permanently bare ground 

merges into a seasonally bare deciduous woodland.  

 

The spectral modelling approach used for the generation of the primary, ‘base’ class generation is 

based on the premise that spectral characteristics of some land-surface characteristics are 

seasonally independent and essentially time-stable; whereas others are seasonally dependent and 

thus time-dynamic. Seasonally independent and time stable spectral characteristics are typically 

associated with landscape features such as water surfaces, permanently bare ground and evergreen 

woody vegetation. Seasonally dependent and time-dynamic spectral characteristics are typically 

associated with landscape features such as vegetated wetlands, deciduous woody vegetation, and 

annual grasses and herbs. 

 

The seasonally independent, time-stable water, bare ground and dense evergreen woody cover 

‘base’ classes are generated using model procedures and associated threshold values (above or 

                                                             
6 The dual platform design of Sentinel2A and 2B provides a 5-day repeat cycle, anywhere on the globe, 

resulting in a very high update frequency which supports full seasonal coverage, even in cloud-cover prone 

areas. 
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below defines a particular cover characteristic). These threshold values have been determined using 

comprehensive sets of ground reference data, which are analysed within decision tree classifiers to 

generate comprehensive sets of hierarchical rules that collectively define a specific cover, such as 

“water” for example. The decision-tree rules used in the generation of SANLC 2018 were developed 

using the Waikato Environment for Knowledge Analysis (WEKA) suite of open source machine 

learning software, specifically the open source Java ‘J48’ version of the C4.5 data mining algorithm, 

as this is ideally suited to spectral image data. These spectral models have been developed to be, as 

far as possible, universally applicable across South Africa, using fixed threshold values applied to a 

combination of individual spectral bands and spectral indices such as the NDVI, NDWI and MNDWI 7. 

No regional modification of these rules was necessary to account for geographical variations in 

landscape characteristics, since these water, dense evergreen and bare ground surfaces were 

considered spectrally consistent across South Africa, in terms of the scope and range of features 

identified by these models. 

 

Since seasonally dependent, time-dynamic  ‘base’ classes typically show distinct seasonal (and 

therefore spectral) variability, a different modelling approach has been used, to ensure use is 

temporally defined derivatives of spectral indices, such as for example, the ‘median NDVI value for 

all image acquisitions in month 5’, or the ‘minimum NDVI value across all 12 months’. This approach 

has allowed specific seasonal or vegetative growth profile characteristics to be exploited in the 

modelling process. The spectral models associated with the detection of these seasonally 

dependent, time-dynamic  landscape features form a hierarchical suite of modelling routines, that 

collectively, provide modelling routines that are either nationally applicable, or are associated with 

specific biomes, bio-regions and even individual vegetation types; according to the uniqueness of the 

vegetation type in question and its associated (spectral) image characteristics. This approach 

facilitates a gradient-based on vegetation detection sensitivity across the landscape, according to 

location. For example, subtle differences in vegetation and associated spectral characteristics at the 

local level can be detected, even if the vegetation change is not sufficient to be detected yet by the 

higher-level, nationally-applicable modelling routines.  

 

This approach, whilst similar to that used in the modelling procedures associated with the Landsat-

based generation of the SANLC 1990 and SANLC 2013/14 datasets, is fundamentally more detailed 

(hence the improved vegetation-cover mapping accuracies), as specific models have been generated 

                                                             
7 Normalised Difference Vegetation Index (NDVI), Normalised Difference Wetness Index (NDWI) and Modified 

Normalised Difference Wetness Index (MNDWI). 
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for a very wide-range of vegetation types that allows subtle local differences in vegetation cover 

characteristics to be accounted for, and mapped with more precision; than the broader vegetation 

modelling approach used in the production of the Landsat-based NLC datasets. This modified and 

enhanced approach was used in order to maximise the opportunities presented by the improved 

temporal, spatial and spectral characteristics provided by Sentinel 2 imagery. 

 

The biome, bio-region and vegetation type boundaries used in the modelling procedures are derived 

from the SANBI National Vegetation Map GIS data (Mucina L and Rutherford MC (Eds), 2006. The 

Vegetation of South Africa, Lesotho and Swaziland. Strelitzia 19, SANBI, Pretoria). These boundaries 

are purely used as a logical framework for geographically sub-dividing the country into unique 

landscapes within which specific vegetation-image modelling rules can be applied, as and where 

necessary.  

 

Once all the primary, base-level classes (representing the collective outcomes from both seasonally 

independent and dependent, time-dynamic and time-static approaches), geographical masks are 

then used to generate the more detailed sub-class detail, such as separating woody covers into 

orchards, plantation and natural forest areas. The collective outcomes of the primary, base level 

mapping are the classes that represent the dense-woody, open-woody, grassland, water, wetland 

and bare ground landscape components. 

 

7. GEOGRAPHIC MASKS 

 

The primary reason for using geographical masks is to minimise problems associated with spectral 

overlap, where different land-cover (or use) classes share similar or equivalent spectral 

characteristics. For example, the bare ground surface within a mine could have similar spectral 

characteristics to an urban built-up area. Or a permanent, evergreen tree-orchard may have similar 

spectral characteristics to an indigenous woody thicket area. The use of area-defined ‘geographic 

masks’ to separate these landscape characteristics is a tried and tested, operationally proven 

procedure that works very well for national-scale mapping across a country such as South Africa, 

that has such a complex mix of land-uses, land-cover, climatic and vegetation biomes characteristics. 

 

The use of ‘geographic masks’ to convert the spectral foundation classes into the required final land-

cover / land-use information classes is an important component of the overall land-cover generation 

procedure. Whilst the production (and if required, maintenance) of the ‘geographic masks’ is a 
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manual procedure, the integration of them into the land-cover generation procedure is fully 

automated. The ‘geographic masks’ provide the capability to spatially re-code, sub-divide or 

amalgamate the base-level foundation classes into the required final land-cover detail, in instances 

where spectral characteristics alone are insufficient to do so. For example, an urban-mask is used to 

re-code all modelled, permanently bare ground surfaces into a “Built-up” thematic class extent; 

whereas a mine-mask is to recode the same permanently bare ground surfaces into a separate 

“Mines & Quarries” thematic class extents.  

 

Some geographic masks, such as the mines-mask, are dynamic, time-dependent masks that have to 

be ‘maintained’ and updated in terms of landscape changes, as and when required in terms of a new 

national land-cover data production. Other geographic masks are static, time-independent masks 

that once generated, can be used repeatedly without future modification. An example of static, 

time-independent topographical masks are those defined from the SRTM 30 global terrain dataset 

and used to identify potential wetland zones, cliff faces, hydrological flow lines, and coastal buffer 

zones. Dynamic, time-dependent masks can only be updated once suitable imagery is available, 

which means for example, that new mine-masks required for the 2020 land-cover can only be 

updated when suitable 2020 imagery is available that illustrates the new mine activity footprints. 

 

In all cases the ‘geographic masks’ represent generalised, not absolute boundaries for spectral class 

recoding, re-grouping and/or amalgamation. A mask sets the geographical extent within which a 

specific spectra defined ‘base’ class is uniquely associated with a specific land-cover or land-use 

information class. In this manner the ‘geographic mask’ only controls the area within which the 

spectral base class is modified, so that the actual spatial extent of the final information is still 

defined by spectral characteristics within a geographical mask extent. All dynamic masks can be 

updated using 20m resolution Sentinel 2 imagery as the primary reference, although in several 

cases, independently sourced and generated datasets, such as the DAFF national field boundary 

dataset can be used as the required geographical mask.  

 

The masks are intended to be maintained using conventional visual interpretation and manual GIS 

vector mapping techniques, and do not require advanced digital image classification expertise, 

capacity nor capabilities to maintain.  The advantage of this approach is that the maintenance of 

such masks requires a level of image interpretation and mapping skills that is widely available within 

most companies with a GIS and/or aerial survey capacity; rather than reliance on specialist image 

processing, modelling and classification capabilities. This means that the future mask maintenance 
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can be outsourced to suitably appointed consultants, or other Departments who, as Custodian 

Framework Contributors, may have a vested interested in the mask data content.  

 

Note that the geographic masks used to control class or area-specific re-coding of the spectral base 

land-cover datasets are very different in nature and format to the highly-accurate boundaries 

associated with national topographic and cadastre vector datasets maintained by DRDLR-CDNGI, and 

should not be confused or inter-used.   

 

8. SOUTH AFRICAN LAND-COVER 2018 DATASET: ACCURACY ASSESSMENT 

 

The land-cover mapping accuracy of the SANLC 2018 dataset has been determined by comparing 

independently generated and/or sourced reference data with the image classified land-cover 

information, and reporting the results according to conventional spatial statistics associated with 

map accuracy determination.  

 

The SANLC 2018 map accuracy has been determined on a simplified, content-reduced 47 x class 

legend, rather than the full 73 x class mapping legend. This simplified map accuracy legend has been 

developed to exclude any potential sources of error resulting from temporary differences between 

date of reference data acquisition and image-generated land-cover content, such as clear-felled 

plantation stands. In addition certain levels of sub-class detail, such as the dominant vegetation type 

associated with different residential areas, has been generalised into a more broadly representative 

‘residential’ class. The simplified map accuracy legend is detailed in Appendix 3. 

 

The reference points for the SANLC  2018 map accuracy assessment were all captured and spatially 

located primarily from the 2018 Sentinel 2 20m resolution digital image tiles. Where necessary, 

additional visual reference was made to high resolution Google Earth imagery and associated 

StreetView © ground photography. All reference points were visually interpreted from the reference 

imagery without any reference to the original SANLC 2018 dataset, by a single image interpretation 

expert.  

 

The reference points were captured in a systematic fashion, using a 1 x 1 degree tile framework, 

where as far as possible, at least one class representation per tile as the initial target, although as 

would be expected in many cases this was not possible due to variable landscape characteristics.  

The final reference dataset consists of 6570 sample points, with a minimum of 100 points per 



Page 15 of 39 
 

(accuracy) land-cover class, except for terrestrial sand dunes, urban recreational and land-fills for 

which only a smaller number of reference points were achieved. Figure 2 illustrates the spatial 

distribution of the 6570 sample points used to determine the SANLC 2018 map accuracy, against the 

1 x 1 degree framework. 

 

 

Figure 2.   The spatial distribution of the 6570 sample points used to determine the SANLC 

2018 map accuracy, against the 1 x 1 degree framework. 

 

The overall map accuracy for the SANLC 2018 land-cover dataset, calculated on the 47 x class 

accuracy (detailed) legend is 90.14%, with a mean class accuracy of 89.63%, and 90% confidence 

limits of 89.65 – 90.62 %. The kappa index for this is 89.91.  

 

A full breakdown of the individual class accuracy statistics (i.e. confusion matrix, user’s, producers, 

omission & commission), for each accuracy assessment legend is provided below (Table 2), and in 

the accompanying spreadsheets. A full copy of the reference point dataset (in ESRI *.shp format) is 

also provided. Each reference point is coded according to the 47 x detailed accuracy legend. 
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Table 2.  Individual Class Users & Producers Accuracies for SANLC 2018

 

[end] 

 

  

CLASS SUMARY STATISTICS

User Prod   90% C.L Omm Comm

Acc % Acc % low high Error Error

LAND-COVERfnl 2nd 1 98.90 84.11 79.50 88.73 0.16 0.01

CLASS Contiguous Low Forest 2 80.60 92.31 89.04 95.58 0.08 0.19

Dense Forest & Woodland 3 76.44 93.59 90.97 96.21 0.06 0.24

Open Woodland 4 78.79 92.86 90.22 95.50 0.07 0.21

Plantation Forest 5 99.35 96.20 94.12 98.28 0.04 0.01

Low Shrubland (non-fynbos) 6 66.67 86.25 82.69 89.81 0.14 0.33

Low Shrubland (fynbos) 7 84.57 84.57 80.86 88.28 0.15 0.15

Sparsely Wooded Grassland 8 92.16 74.60 69.57 79.64 0.25 0.08

Natural Grassland 9 85.90 87.58 84.09 91.08 0.12 0.14

Natural Rivers 10 92.08 88.57 84.49 92.65 0.11 0.08

Natural Estuaries & Lagoons 11 41.82 88.08 84.62 91.54 0.12 0.58

Natural Ocean 12 99.36 100.00 99.27 100.00 0.00 0.01

Natural Lakes 13 96.53 100.00 99.30 100.00 0.00 0.03

Natural Pans (flooded @ obsv time) 14 97.76 100.00 99.21 100.00 0.00 0.02

Artificial Dams (inc.l canals) 15 100.00 100.00 98.26 100.00 0.00 0.00

Artificial Sewage Ponds 16 92.65 97.67 95.80 99.55 0.02 0.07

Artificial Flooded Mine Pits 17 94.41 95.60 93.39 97.80 0.04 0.06

Herbaceous Wetlands 18 100.00 98.08 96.14 100.00 0.02 0.00

Mangrove Wetlands 19 94.78 95.49 93.05 97.93 0.05 0.05

Natural Rock Surfaces 20 97.56 78.82 75.09 82.55 0.21 0.02

Dry Pans 21 100.00 88.79 84.78 92.79 0.11 0.00

Eroded Lands 22 97.24 83.43 79.70 87.16 0.17 0.03

Sand Dunes 23 96.59 76.58 71.35 81.80 0.23 0.03

Coastal Dunes & Beach Sand 24 100.00 86.75 83.30 90.19 0.13 0.00

Bare Riverbed Material 25 100.00 91.14 86.92 95.36 0.09 0.00

Other Bare 26 96.39 98.16 96.63 99.68 0.02 0.04

Cultivated Commercial Permanent Orchards 27 98.15 95.50 92.83 98.16 0.05 0.02

Cultivated Commercial Permanent Vines 28 86.18 82.91 79.01 86.82 0.17 0.14

Cultivated Commercial Sugarcane Pivot Irrigated 29 96.23 95.63 93.43 97.82 0.04 0.04

Commercial Permanent (Pineapples) 30 99.37 97.52 95.79 99.24 0.02 0.01

Cultivated Comm Sugarcane Non-Pivot (all other) 31 96.81 86.67 82.32 91.01 0.13 0.03

Cultivated Emerg.Frmer Sugarcane Non-Pivot (all other) 32 100.00 92.80 89.73 95.87 0.07 0.00

Commercial Annuals Pivot Irrigated 33 89.86 93.66 90.93 96.39 0.06 0.10

Commercial Annuals (Non-Pivot) 34 100.00 99.15 97.77 100.00 0.01 0.00

Subsistence Annual Crops 35 92.44 96.95 95.09 98.81 0.03 0.08

Residential Formal 36 94.48 93.90 91.40 96.40 0.06 0.06

Residential Informal 37 88.50 90.77 88.03 93.50 0.09 0.12

Village 38 85.11 87.43 84.22 90.64 0.13 0.15

Smallholdings 39 94.67 100.00 99.28 100.00 0.00 0.05

Urban Recreational Fields 40 100.00 97.16 95.41 98.90 0.03 0.00

Commercial 41 95.24 68.97 63.39 74.54 0.31 0.05

Industrial 42 95.58 97.30 95.14 99.45 0.03 0.04

Mines: Surface Infrastructure 43 98.95 94.95 91.98 97.91 0.05 0.01

Mines: Extraction Sites: Open Cast & Quarries combined 44 100.00 73.37 69.30 77.44 0.27 0.00

Mines: Extraction Sites: Salt Mines 45 96.90 80.13 75.97 84.29 0.20 0.03

Mines: Waste (Tailings) & Resource Dumps 46 88.20 91.03 88.00 94.05 0.09 0.12

Land-fills 47 100.00 37.78 28.41 47.14 0.62 0.00

Total 90.14 89.65 90.62
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Appendix 1.  National Land-Cover Legend and Class Definitions used in the South African Land-Cover 2018 Dataset. 

 

No. Class Name Class Definition  

1 Contiguous Forest (combined very high, high, medium) Natural tall woody vegetation communities, with 75% or more canopy cover, and canopy heights exceeding 6 

metres. Typically representative of tall, indigenous forests. Note that the spatial extent of where spectrally modelled 
dense woody cover represents indigenous forest is informed by the January 2018 release of the SANBI Vegetation of 
South Africa dataset (and not the 2006 version as used in the 1990 and 2013-14 SANLC datasets).  

 

2 Contiguous Low Forest & Thicket  Natural tall woody vegetation communities, with 75% or more canopy cover, and canopy heights ranging between 
2.5 - 6 metres. Typically representative of low, indigenous forests and dense thicket communities.  
 

3 Dense Forest & Woodland Natural tall woody vegetation communities, with canopy cover ranging between 35 - 75%, and canopy heights 

exceeding 2.5 metres. Typically represented by dense bush, dense woodland and thicket communities.  
 

4 Open Woodland  Natural tall woody vegetation communities, with canopy cover ranging between 10 - 35%, and canopy heights 
exceeding 2.5 metres. Typically represented by open bush and woodland communities.  

 

5 Contiguous & Dense Planted Forest  Dense to contiguous cover, planted tree forests, consisting primarily of exotic timber species, with canopy cover 
exceeding 35%, and canopy heights exceeding 2.5 metres. Typically represented by mature commercial plantation 

tree stands. This class also includes smaller woodlots and windbreaks, where they have been identified by the same 
spectral-based image modelling procedures used to detect the plantation forests. 
 

6 Open & Sparse Planted Forest Open to sparse cover, planted tree forests, consisting primarily of exotic timber species, with canopy cover ranging 

between 5 - 35%, and canopy heights exceeding 2.5 metres. Typically represented by young or recently planted 
commercial plantation tree stands. This class also include smaller woodlots and windbreaks, as per class 5 above. 
 

7 Temporary Unplanted Forest  Temporarily unplanted stands within commercial forest plantations that have recently been harvested, and/or re-

planted but the tree saplings are undetectable on the imagery. Note: to a large degree the extent of these 2018 
clear-felled plantation areas has been informed and guided by areas classified as plantations with standing trees in 
the 2013-14 SANLC dataset, but not having any detectable plantation tree cover in SANLC 2018; as long as no other 

alternate land-cover or land-use class has replaced the plantation forests. 
 

8 Low Shrubland (other regions) Natural, low woody shrubland communities, where the total plant canopy cover is typically both dominant over any 
adjacent bare ground exposure, and the canopy height ranges between 0.2 – 2 metres. Note: this definition differs 

slightly from the equivalent gazetted class definition (i.e. total plant canopy cover ranges between 10 - 100%) in 
order to provide a more comparable content to the 1990 and 2013-14 SANLC datasets. If a tree or tall bush woody 
cover is evident it is typically < 0.1 % of total canopy cover. Typically representative of low, indigenous karoo-type 

vegetation communities, which have been identified using image-based spectral models, but which fall spatially 
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No. Class Name Class Definition  

outside the SANBI defined boundaries for Fynbos, Succulent and Nama-Karoo vegetation communities. This is the 
same approach as used in the 1990 and 2013-14 SANLC datasets, and has been replicated for consistency and 

comparability. 
 

9 Low Shrubland (Fynbos) This is the same as class 8, Low Shrubland, but now represents low, indigenous karoo-type vegetation communities, 

which have been identified using image-based spectral models, but which fall spatially inside the SANBI defined 
boundaries for Fynbos vegetation communities. This is the same approach as used in the 1990 and 2013-14 SANLC 
datasets, and has been replicated for consistency and comparability. 
 

10 Low Shrubland (Succulent Karoo) This is the same as class 8, Low Shrubland, but now represents low, indigenous karoo-type vegetation communities, 
which have been identified using image-based spectral models, but which fall spatially inside the SANBI defined 
boundaries for Succulent Karoo vegetation communities.  

 

11 Low Shrubland (Nama Karoo) This is the same as class 8, Low Shrubland, but now represents low, indigenous karoo-type vegetation communities, 
which have been identified using image-based spectral models, but which fall spatially inside the SANBI defined 
boundaries for Nama Karoo vegetation communities.  

 

12 Sparsely Wooded Grassland Natural woody vegetation, with a woody canopy cover ranging between only 5 - 10%, and canopy heights exceeding 
2.5 metres, in a grass-dominated environment. Typically represented by very sparse woodland or lightly wooded 
grassland communities. This class has been included as it is part of the new gazetted land-cover classification 

standards, but is challenging to map with 20m resolution imagery, since the associated woody cover component is 
not a spatially dominant component. Whilst the class has been generated with all possible due care and attention, it 
must be used and with caution, and should be interpreted as a sub-component of the grassland areas, especially in 

drier more arid areas. 
 

13 Natural Grassland Natural and/or semi-natural indigenous grasslands, typically devoid of any significant tree or bush cover, and where 
the grassland component is typically dominant over any adjacent bare ground exposure. Note this this definition 

differs slightly from the equivalent gazetted class definition (i.e. total plant canopy cover ranges between 4 - 100%) 
in order to provide a more comparable content to the 1990 and 2013-14 SANLC datasets. Typically representative of 
low, grass-dominated vegetation communities in the Grassland and Savanna Biomes. 

 

14 Natural Rivers Naturally occurring waterbodies associated with perennial and non-perennial rivers and associated tributaries. The 
spatial extent of classified water is the cumulative extent of all image-detectable open water surfaces from all 
available images used in the production of the NLC dataset; which is comparable to the annual maximum extent. 

Note that the occurrence of rooted or floating emergent aquatic vegetation that covers the water surface may 
influence the area of image-detected open water.  
 

15 Natural Estuaries & Lagoons Naturally occurring coastal region water bodies that are located at river mouths or are replenished by coastal tidal 

flows. The spatial extent of classified water is the cumulative extent of all image-detectable open water surfaces 
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No. Class Name Class Definition  

from all available images used in the production of the NLC dataset; which is comparable to the annual maximum 
extent, and thus high-tide conditions. Note that the occurrence of rooted or floating emergent aquatic vegetation 

that covers the water surface may influence the area of image-detected open water.  
 

16 Natural Ocean Naturally occurring saltwater coastal and ocean waterbodies. The spatial extent of classified water is the cumulative 

extent of all image-detectable open water surfaces from all available images used in the production of the NLC 
dataset; which is comparable to the annual maximum extent, and thus high-tide conditions. 
 

17 Natural Lakes  Naturally occurring, large inland waterbodies containing freshwater. The spatial extent of classified water is the 

cumulative extent of all image-detectable open water surfaces from all available images used in the production of 
the NLC dataset; which is comparable to the annual maximum extent. Note that the occurrence of rooted or floating 
emergent aquatic vegetation that covers the water surface may influence the area of image-detected open water.  

 

18 Natural Pans (flooded) Naturally occurring inland waterbodies within pans, where the water extent is both spatially and temporally 
sufficient to be image-detectable. The spatial extent of classified water is the cumulative extent of all image-
detectable open water surfaces from all available images used in the production of the NLC dataset; which is 

comparable to the annual maximum extent. Note that the occurrence of rooted or floating emergent aquatic 
vegetation that covers the water surface may influence the area of image-detected open water.  
 

Note that the full spatial extent of any pan landscape feature is often represented by a combination of both flooded 
pans, dry pans, and/or herbaceous wetland vegetation classes; although this may not still represent the full extent of 
the physical pan depression, especially if the pan depression has been grass covered for a long time without flooding 
 

19 Artificial Dams Man-constructed artificial inland waterbodies, ranging from small farm dams to large reservoirs, and if image-
detectable, large irrigation canals. The spatial extent of classified water is the cumulative extent of all image-
detectable water surfaces from all available images used in the production of the NLC dataset; which is comparable 

to the annual maximum extent. Note that the occurrence of rooted or floating emergent aquatic vegetation that 
covers the water surface may influence the area of image-detected open water.  
 

20 Artificial Sewage Ponds Man-constructed artificial inland waterbodies, specifically associated with water and effluent treatment activities.  

The spatial extent of classified water is the cumulative extent of all image-detectable water surfaces from all 
available images used in the production of the NLC dataset; which is comparable to the annual maximum extent. 
Note that the occurrence of rooted or floating emergent aquatic vegetation that covers the water surface may 

influence the area of image-detected open water.  
 

21 Artificial Flooded Mine Pits Man-generated artificial inland waterbodies, specifically associated with flooded mine pits, tai lings ponds, or other 
surface-based mining activities. The spatial extent of classified water is the cumulative extent of all image-detectable 

water surfaces from all available images used in the production of the NLC dataset; which is comparable to the 
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No. Class Name Class Definition  

annual maximum extent. Note that the occurrence of rooted or floating emergent aquatic vegetation that covers the 
water surface may influence the area of image-detected open water.  

 

22 Herbaceous Wetlands (currently mapped) Natural or semi-natural wetlands covered in permanent or seasonal herbaceous vegetation. The mapped wetland 
extent represents the surface wetland extent detectable from image detectable surface vegetation characteristics , 

(which may differ from soil-profile based wetland delineations). This specific wetland class represents wetlands 
identified in comparable archival land-cover datasets, that have not been detected in the current national land-cover 
modelling (presumably as a result of seasonal characteristics), nor have been lost to other more recent land-uses or 
land-covers. The class represents primarily riparian wetland areas, but can also include emergent aquatic vegetation 

in pans. 
  
Note that the full spatial extent of any pan landscape feature is often represented by a combination of both flooded 

pans, dry pans, and/or herbaceous wetland vegetation classes; although this may not still represent the full extent of 
the physical pan depression, especially if the pan depression has been grass covered for a long time without flooding 
 

23 Herbaceous Wetlands (previous mapped extent) Natural or semi-natural wetlands covered in permanent or seasonal herbaceous vegetation. The mapped wetland 

extent represents the surface wetland extent detectable from image detectable surface vegetation characteristics, 
(which may differ from soil-profile based wetland delineations). This wetland class represents wetlands identified in 
the current national land-cover modelling. The class represents primarily riparian wetland areas, but can also include 

emergent aquatic vegetation in pans. 
 
Note that the full spatial extent of any pan landscape feature is often represented by a combination of both flooded 

pans, dry pans, and/or herbaceous wetland vegetation classes; although this may not still represent the full  extent of 
the physical pan depression, especially if the pan depression has been grass covered for a long time without flooding. 
 

24 Mangrove Wetlands Naturally occurring mangrove community wetlands. 

 

25 Natural Rock Surfaces Naturally occurring areas of non-vegetated, exposed rock and consolidated substrate. 
 

26 Dry Pans Naturally occurring areas of non-vegetated, consolidated substrate, associated with permanent or long-term dry 

pans. Typically associated with the Northern Cape regions.  
 
Note that the full spatial extent of any pan landscape feature is often represented by a combination of both flooded 

pans, dry pans, and/or herbaceous wetland vegetation classes; although this may not still represent the full extent of 
the physical pan depression, especially if the pan depression has been grass covered for a long time without flooding. 
 

27 Eroded Lands Permanent or semi-permanent, non-vegetated erosion surfaces, typically represented by gullies, dongas, and/or 

sheet erosion areas. 
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28 Sand Dunes (terrestrial) Non-vegetated, naturally occurring inland (non-coastal) sand dunes, which are typically associated with arid, desert-
like environments.  

 
Note that many of the ancient aeolian dune lines in the Kalahari region are actually vegetated to some degree, so 
only the bare ground component of these dune systems is included in this class, not the physical dune feature; if the 

bare ground component is both spectrally and spatially detectable on the imagery used. A typical example of this 
class is the Witsand area in the Northern Cape. 
 

29 Coastal Dunes & Beach Sand Non-vegetated, naturally occurring coastal sands, typically associated with both coastal dunes and beach 

environments. Note that since the water modelling process is biased towards representing the annual maximum 
extent of image-detectable water, any beach area representation will typically represent the beach area under high 
tide conditions. 

 

30 Bare Riverbed Material Natural or semi-natural, non-vegetated, consolidated or unnaturally occurring coastal sands, typically associated 
with both coastal dunes and beach environments. 
 

31 Other Bare Other natural, semi-natural or man-created non-vegetated areas. Typically associated with permanent or near 
permanent bare ground sites that have insufficient spatial or temporal characteristics to be otherwise classified.  
 

32 Cultivated Commercial Permanent Orchards  Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 

associated with commercial orchards consisting of tree and/or bush based plants. Plants remain in-field for multiple 
growing seasons and harvests. Often irrigated. 
 

33 Cultivated Commercial Permanent Vines Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 

associated with commercial viticulture. The plants remain in-field for multiple growing seasons and harvests. Often 
irrigated. 
 

34 Cultivated Commercial Sugarcane Pivot Irrigated Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 
associated with commercial sugarcane, The plants may in-field for multiple growing seasons and harvests, and are 
grown in pivot irrigated fields. 
 

35 Commercial Permanent (Pineapples) Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 
associated with pineapples. The plants remain in-field for multiple growing seasons and harvests. Typically rainfed. 
 

36 Cultivated Commercial Sugarcane Non-Pivot (all other) Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 

associated with commercial sugarcane, The plants may in-field for multiple growing seasons and harvests, and are 
grown in both rainfed and (non-pivot) irrigated fields. 
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37 Cultivated Emerging Farmer Sugarcane Non-Pivot (all other) Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 
associated with small-scale / emerging farmer sugarcane. The plants may remain in-field for multiple growing 

seasons. Can be irrigated or rainfed. 
 

38 Cultivated Commercial Annuals Pivot Irrigated Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 

associated with commercial annual crops, although occasionally (undetected) permanent crops. The plants only 
remain in the field for one growing seasons and one harvest, and are grown in pivot irrigated fields. Note that with 
certain crops, for example potatoes, the pivot structures are rotated cyclically through specific field locations; with 
the result that the depicted pivot locations in the NLC dataset can represent both current, active pivots, as well as 

image-detectable pivot patterns from recent, but currently in-active or over-planted pivots, that will be re-
established as pivots in 2 – 3 years. 
 

39 Cultivated Commercial Annuals Non-Pivot Irrigated Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 
associated with commercial annual crops, The plants only remain in the field for one growing seasons and one 
harvest, and are grown in fields irrigated using non-pivot methods, such as pipelines etc. Note that the extent of 
non-pivot irrigation activities has been determined by detecting individual fields that contain a significant green crop 

cover during the seasonal dry periods in summer or winter rainfall areas. 
 

40 Cultivated Commercial Annuals Non-Pivot / Non-Irrigated Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 

associated with commercial annual crops, The plants only remain in the field for one growing seasons and one 
harvest, and are grown non-irrigated, rainfed fields. 
 

41 Subsistence Annual Crops Active or recently active cultivated lands used for the production of agricultural crops, in this case specifically 

associated with small-scale commercial or subsistence-level annual crops, The plants only remain in the field for one 
growing seasons and one harvest, and are grown non-irrigated, rainfed fields.  
 

42 Fallow Land & Old Fields (Trees) Long-term, non-active, previously cultivated lands that are now overgrown with tree-dominated woody vegetation. 

Typically the cultivated land unit boundary is no longer image detectable. Historical field boundaries (supplied by 
SANBI) have been mapped from archival topographical 1:50,000 maps circa 1950’s-70’s. This class is only 
represented if it has not been modified to a more recent, alternative land-cover or land-use class. 

 

43 Fallow Land & Old Fields (Bush) Long-term, non-active, previously cultivated lands that are now overgrown with bush dominated woody vegetation. 
Typically the cultivated land unit is no longer image detectable. Historical field boundaries (supplied by SANBI) have 
been mapped from archival topographical 1:50,000 maps circa 1950’s-70. This class is only represented if it has not 

been modified to a more recent, alternative land-cover or land-use class. 
 

44 Fallow Land & Old Fields (Grass) Long-term, non-active, previously cultivated lands that are now overgrown with grass dominated woody vegetation. 
Typically the cultivated land unit is no longer image detectable. Historical field boundaries (supplied by SANBI) have 
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been mapped from archival topographical 1:50,000 maps circa 1950’s-70’s. This class is only represented if it has not 
been modified to a more recent, alternative land-cover or land-use class. 

 

45 Fallow Land & Old Fields (Bare) Long-term, non-active, previously cultivated lands that are now predominately non-vegetated bare ground surfaces. 
Typically the cultivated land unit is no longer image detectable. Historical field boundaries (supplied by SANBI) have 

been mapped from archival topographical 1:50,000 maps circa 1950’s-70’s. This class is only represented if it has not 
been modified to a more recent, alternative land-cover or land-use class. 
 

46 Fallow Land & Old Fields (Low Shrub) Long-term, non-active, previously cultivated lands that are now overgrown with tree-dominated low shrub 

vegetation. Typically the cultivated land unit is no longer image detectable. Historical field boundaries (supplied by 
SANBI) have been mapped from archival topographical 1:50,000 maps circa 1950’s-70’s. This class is only 
represented if it has not been modified to a more recent, alternative land-cover or land-use class. 

 

47 Residential Formal (Tree) Built-up areas primarily containing formally planned and constructed residential structures and associated utilities. 
The dominant vegetation (in gardens etc) is tree-based. 
 

48 Residential Formal (Bush) Built-up areas primarily containing formally planned and constructed residential structures and associated utilities. 

The dominant vegetation (in gardens etc) is bush-based. 
 

49 Residential Formal (low veg / grass) Built-up areas primarily containing formally planned and constructed residential structures and associated utilities. 

The dominant vegetation (in gardens etc) is grass and/or low shrub based. 
 

50 Residential Formal (Bare) Built-up areas primarily containing formally planned and constructed residential structures and associated utilities. 
The surface is predominantly non-vegetated. This class therefore has the closest spatial representation to all formal 

residential structures and associated hard-surface footprints. 
 

51 Residential Informal (Tree) Built-up areas primarily containing informal, often unplanned residential structures and associated utilities. The 
dominant vegetation (in surrounding areas etc) is tree-based. 

 

52 Residential Informal (Bush) Built-up areas primarily containing informal, often unplanned residential structures and associated utilities. The 
dominant vegetation (in surrounding areas etc) is bush-based. 
 

53 Residential Informal (low veg / grass) Built-up areas primarily containing informal, often unplanned residential structures and associated utilities. The 
dominant vegetation (in surrounding areas etc) is grass and/or low shrub-based. 
 

54 Residential Informal (Bare) Built-up areas primarily containing informal, often unplanned residential structures and associated utilities. The 

surface is predominantly non-vegetated. This class therefore has the closest spatial representation to all informal 
residential structures and associated hard-surface footprints. 
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55 Village Scattered  Built-up areas primarily associated with scattered rural settlements and associated utilities. It may include some 
adjacent areas of subsistence farming, especially if the village structures and fields are inter-mixed. This class is also 

associated with both structures on individual (commercial or smallholding) farming units, depending on clustering 
and size. Scattered villages are defined as those represented by contiguous / adjacent village-classified cells which 
collectively do not form the majority cover in a surrounding 1 ha window. Note that the class extent includes both 

bare / non-vegetated and low vegetation covered areas within the village boundary. Woody cover is excluded from 
this class and represented separately (i.e. classes 2 – 4). 
 

56 Village Dense  Built-up areas primarily associated with scattered rural settlements and associated utilities. It may include some 

adjacent areas of subsistence farming, especially if the village structures and fields are inter-mixed. This class is also 
associated with both structures on individual (commercial or smallholding) farming units, depending on clustering 
and size. Dense villages are defined as those represented by contiguous / adjacent village-classified cells which 

collectively do form the majority cover in a surrounding 1 ha window. Woody cover is excluded from this class and 
represented separately (i.e. classes 2 – 4). 
 

57 Smallholdings (Tree) Agricultural holdings typically located in peri-urban environments, where the dominant vegetation is tree-based. Any 

large cultivated lands within smallholdings are typically classified as one of the cultivated classes. Any building 
structures within the smallholdings are typically classified as village. 
 

58 Smallholdings (Bush) Agricultural holdings typically located in peri-urban environments, where the dominant vegetation is bush-based. 

Any large cultivated lands within smallholdings are typically classified as one of the cultivated classes. Any building 
structures within the smallholdings are typically classified as village. 
 

59 Smallholdings (low veg / grass) Agricultural holdings typically located in peri-urban environments, where the dominant vegetation is low shrub or 

grass based. Any large cultivated lands within smallholdings are typically classified as one of the cultivated classes. 
Any building structures within the smallholdings are typically classified as village.  
 

60 Smallholdings (Bare) Agricultural holdings typically located in peri-urban environments, where the dominant cover is non-vegetation is 
bush-based. Any large cultivated lands within smallholdings are typically classified as one of the cultivated classes. 
Any building structures within the smallholdings are typically classified as village.  This class therefore has the closest 
spatial representation to all smallholding structures and associated hard-surface footprints. 

 

61 Urban Recreational Fields (Tree) Non-built-up, vegetated urban areas primarily associated with formally planned and established parks, sports fields, 
and golf courses. Any built-up structures within the environment are classified separately as appropriate. The 

vegetation cover is primarily tree-based. 
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62 Urban Recreational Fields (Bush) Non-built-up, vegetated urban areas primarily associated with formally planned and established parks, sports fields, 
and golf courses. Any built-up structures within the environment are classified separately as appropriate. The 

vegetation cover is primarily bush-based. 
 

63 Urban Recreational Fields (Grass) Non-built-up, vegetated urban areas primarily associated with formally planned and established parks, sports fields, 

and golf courses. Any built-up structures within the environment are classified separately as appropriate. The 
vegetation cover is primarily low-shrub or grass-based. 
 

64 Urban Recreational Fields (Bare) Non-built-up, open urban areas primarily associated with formally planned and established parks, sports fields, and 

golf courses. Any built-up structures within the environment are classified separately as appropriate.  
 

65 Commercial Built-up areas primarily containing formally planned and constructed commercial structures and associated utilities. 
Includes shops, offices, schools, hospitals, and administration structures.  

 

66 Industrial  Built-up areas primarily containing formally planned and constructed industrial structures and associated utilities. 
Includes both light and heavy industry, power generation, airports, rail terminals and ports. In the agricultural sector 
this class also represents (chicken and pig) animal batteries, greenhouses and tunnels and intensive feedlots. 

 

67 Roads & Rail (Major Linear)  Built-up features represented by primary road and rail networks that are image-detectable (i.e. networks are non-
contiguous), as well as smaller airfields and airstrips. Note that road and rail networks have not been mapped as 

contiguous networks, but are only represented in the NLC dataset where the linear feature is image detectable, 
which is dependent on object size, shape, orientation, material and surrounding landscape characteristics. This class 
is therefore not a definitive representation of road and rail networks. It has been included as a requirement to 
match, as far as possible, the gazetted land-cover standard. 

 

68 Mines: Surface Infrastructure Built-up structures associated with the administration and/or industrial processing and extraction of mined 
resources. This class may be associated with either surface or sub-surface mining activities. 

 

69 Mines: Extraction Sites: Open Cast & Quarries combined Non-vegetated, active and/or non-active extraction pits associated with surface-based mining activities, including 
open-cast mines, quarries, and road-side borrow pits etc. Note that in some cases (especially coal mining) there may 
be some overlap/mis-representation between mine-extraction pits and mine-tailings, due to the challenge of 

separating these accurately. 
 

70 Mines: Extraction Sites: Salt Mines Non-vegetated, active or non-active extraction pits associated with evaporative salt-mining activities, typically 
associated with coastal or inland saline pan localities. 

 

71 Mines: Waste (Tailings) & Resource Dumps Non-vegetated, active or non-active mine generated material dumps or stockpiles, associated with both mine waste 
material (i.e. tailings dams) or mine generated resource stockpiles (i.e. coal stockpiles). Note that in some cases 
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(especially coal mining) there may be some overlap/mis-representation between mine-extraction pits and mine-
tailings, due to the challenge of separating these accurately. 

 

72 Land-fills Primarily non-vegetated, active or non-active land-fill sites used for the large scale disposal of urban waste.  
 

73 Fallow Land & Old Fields (wetlands) Long-term, non-active, previously cultivated lands that are currently classified as wetland vegetation. Typically the 

cultivated land unit is no longer image detectable. Historical field boundaries (supplied by SANBI) have been mapped 
from archival topographical 1:50,000 maps circa 1950’s-70’s. 
 

 

  



Page 27 of 39 
 

Appendix 2.  Comparison of Land-Cover Legends used in SANLC 2018 and the previous SANLC 1990 and SANLC 2013-14 Datasets. 

 

2018 

No. 

2018 Class Name 1990 & 
2013-14 

No. 

1990 & 2013-14 Class Name Comment 

1 Contiguous Forest (combined very high, high, medium) 4 Indigenous forest Essentially the same land-cover with equivalent definitions (> 
75% woody canopy closure, > 6m woody canopy height. 
 

2 Contiguous Low Forest & Thicket  5 Dense bush, thicket & tall dense shrubs Essentially the same land-cover with equivalent definitions (> 
75% woody canopy closure, > 6m woody canopy height. 
 

3 Dense Forest & Woodland 6 Woodland and open bush Essentially the same land-cover with equivalent definitions (35 - 

75% woody canopy closure, > 2.5m woody canopy height. 
 

4 Open Woodland  7 No direct equivalent – best is Grassland The SANLC 2018 class has no equivalent class in the previous 
legend. The defined characteristics (10 – 35% woody canopy 

closure, > 2.5m woody canopy height) are more aligned to the 
broad grassland class definition in the 1990 & 2013-14 legends, 
which allowed the inclusion of a non-dominant woody cover. 

 

5 Contiguous & Dense Planted Forest  32 Forest plantations: mature trees Essentially the same land-cover with equivalent definitions (> 
35% woody canopy closure, > 2.5m woody canopy height. 
 

6 Open & Sparse Planted Forest 33 Forest plantations: young trees Essentially the same land-cover with equivalent definitions (5 - 

35% woody canopy closure, > 2.5m woody canopy height. 
 

7 Temporary Unplanted Forest  34 Forest plantations: clear-felled Essentially the same land-cover with equivalent definitions. 

 

8 Low Shrubland (other regions) 9 Low shrubland (other) Essentially the same low shrubland land-cover with equivalent 
structural definitions, although the 2018 legend includes a sub-
division into Succulent Karoo, Nama-Karoo, Fynbos and ‘Other’ 

sub-classes; whereas the 1990 & 2013-14 legend only included 
Fynbos and ‘Other’ sub-classes. 

9 Low Shrubland (Fynbos) 8 Low shrubland (fynbos) 

10 Low Shrubland (Succulent Karoo) 9 No direct equivalent – best is Low shrub 

Other 

11 Low Shrubland (Nama Karoo) 9 No direct equivalent – best is Low shrub 
Other 

12 Sparsely Wooded Grassland 7 Grassland The SANLC 2018 class has no equivalent class in the previous 

legend. The defined characteristics (5 - 10% woody canopy 
closure) are more aligned to the broad grassland class definition 



Page 28 of 39 
 

2018 

No. 

2018 Class Name 1990 & 
2013-14 
No. 

1990 & 2013-14 Class Name Comment 

in the 1990 & 2013-14 legends, which allowed the inclusion of a 
non-dominant woody cover. 
 

13 Natural Grassland 7 Grassland Essentially the same land-cover with equivalent definitions. 

 

14 Natural Rivers 1, 2 No direct equivalents – best is a 
combination of water-seasonal or water 
-permanent 

The total extent of all combined water classes in the SANLC 2018 
legend are directly comparable to the total extent of all combined 
water classes in the 1990 & 2013-14 legend, but individual sub-

classes are not directly comparable. The 2018 legend defines 
water in terms of the type of water, based on maximum 
observable annual inundation, whereas the 1990 & 2013-14 

legend defines water in terms of whether it is seasonal or 
permanent, with no separation of water type (other than within 
mines). 

15 Natural Estuaries & Lagoons 

16 Natural Ocean 

17 Natural Lakes  

18 Natural Pans (flooded) 

19 Artificial Dams 

20 Artificial Sewage Ponds 

21 Artificial Flooded Mine Pits 37, 38 Mines water (combination of seasonal 
and permanent) 

Essentially the same land-cover with equivalent definitions, if 
both the seasonal and permanent 1990 & 2013-14 mine water 

classes are combined to be equivalent to the single maximum 
extent mine water class defined in the SANLC 2018 legend. 
 

22 Herbaceous Wetlands (currently mapped) 3 

 

Wetlands Essentially the same land-cover with equivalent definitions, 

although the SANLC 2018 legend contains two herbaceous 
wetland classes, representing previously mapped wetlands, and 
new wetlands not detectable in previous NLC’s. 

 

23 Herbaceous Wetlands (previous mapped extent) 

24 Mangrove Wetlands 5 No direct equivalent – best is Dense bush 
/ thicket 

Mangrove was not included as a separate class in the 1990 & 
2013-14 legend. Mangrove areas were typically mapped as dense 
bush & thicket in the 1990 & 2013-14 NLC’s. 

 

25 Natural Rock Surfaces 41 No direct equivalent – best is Bare non-
vegetated 

The SANLC 2018class has no equivalent class in the previous 
legend. The defined characteristics are more aligned to the broad 
bare, non-vegetated class definition in the 1990 & 2013-14 

legends. 
 

26 Dry Pans 

27 Eroded Lands 40 Erosion (donga) Essentially the same land-cover with equivalent definitions. 
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2018 

No. 

2018 Class Name 1990 & 
2013-14 
No. 

1990 & 2013-14 Class Name Comment 

28 Sand Dunes (terrestrial) 41 No direct equivalent – best is Bare non-
vegetated 

The SANLC 2018 class has no equivalent class in the previous 
legend. The defined characteristics are more aligned to the broad 
bare, non-vegetated class definition in the 1990 & 2013-14 

legends. 

29 Coastal Dunes & Beach Sand 

30 Bare Riverbed Material 

31 Other Bare 

32 Cultivated Commercial Permanent Orchards  16, 17, 
18 

Cultivated orchards (high, medium and 
low combined) 

Essentially the same land-use with equivalent definitions, if the 
NDVI-based 1990 & 2013-14 sub-classes are combined. 
 

33 Cultivated Commercial Permanent Vines 19, 20, 
21 

Cultivated vines (high, medium and low 
sub-classes combined) 

Essentially the same land-use with equivalent definitions, if the 
NDVI-based 1990 & 2013-14 sub-classes are combined. 
 

34 Cultivated Commercial Sugarcane Pivot Irrigated 26, 27 Cultivated commercial sugarcane pivot 

(crop and fallow sub-classes combined) 
 

Essentially the same land-use with equivalent definitions, if the 

crop and fallow sub-classes are combined. 

35 Commercial Permanent (Pineapples) 22 Cultivated permanent pineapple Essentially the same land-use with equivalent definitions. 
 

36 Cultivated Commercial Sugarcane Non-Pivot (all other) 28, 29 Cultivated commercial sugarcane (crop 
and fallow sub-classes combined) 
 

Essentially the same land-use with equivalent definitions, if the 
crop and fallow sub-classes are combined. 

37 Cultivated Emerging Farmer Sugarcane Non-Pivot (all other) 30, 31 Cultivated cane emerging (crop and 

fallow sub-classes combined 
 

Essentially the same land-use with equivalent definitions, if the 

crop and fallow sub-classes are combined. 

38 Cultivated Commercial Annuals Pivot Irrigated 13, 14, 
15 

Cultivated commercial pivots (high, 
medium and low sub-classes combined) 

 

Essentially the same land-use with equivalent definitions, if the 
NDVI-based 1990 & 2013-14 sub-classes are combined. 

39 Cultivated Commercial Annuals Non-Pivot Irrigated 10, 11, 
12 

No direct equivalent – best is Commercial 
Annuals (rainfed) 

The SANLC 2018 class has no equivalent class in the previous 
legend, as only pivot-irrigated cultivation is defined. The SANLC 
2018 other / non-pivot irrigated class could either be linked to 

the rain-fed or pivot irrigated class according to user needs. 
 

40 Cultivated Commercial Annuals Non-Pivot / Non-Irrigated 10, 11, 

12 

Cultivated commercial fields (high, 

medium and low sub-classes combined) 
 

Essentially the same land-use with equivalent definitions, if the 

NDVI-based 1990 & 2013-14 sub-classes are combined. 

41 Subsistence Annual Crops 23, 24, 
25 

Cultivated subsistence (high, medium 
and low sub-classes combined) 

 

Essentially the same land-use with equivalent definitions, if the 
NDVI-based 1990 & 2013-14 sub-classes are combined. 
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2018 

No. 

2018 Class Name 1990 & 
2013-14 
No. 

1990 & 2013-14 Class Name Comment 

42 Fallow Land & Old Fields (Trees) n/a No direct equivalent – best is to use the 
indicated current vegetation cover when 
comparing to SANLC 2018. 

The SANLC 2018 classes have no equivalent class in the previous 
legend, as no long-term fallow or old fields were mapped and/or 
included. 

43 Fallow Land & Old Fields (Bush) n/a 

44 Fallow Land & Old Fields (Grass) n/a 

45 Fallow Land & Old Fields (Bare) n/a 

46 Fallow Land & Old Fields (Low Shrub) n/a 

47 Residential Formal (Tree) 48, 61, 
69 

Combined urban residential (dense trees 
/ bush), urban township (dense trees / 

bush) and urban built-up (dense trees / 
bush) 
 

Essentially the same land-uses with equivalent definitions. 

48 Residential Formal (Bush) 49, 62, 

70 

Combined urban residential (open trees 

/ bush), urban township (open trees / 
bush) and urban built-up (open trees / 
bush) 

 

Essentially the same land-uses with equivalent definitions. 

49 Residential Formal (low veg / grass) 50, 63, 
71 

Combined urban residential (low veg / 
grass), urban township (low veg / grass) 
and urban built-up (low veg / grass) 

 

Essentially the same land-uses with equivalent definitions. 

50 Residential Formal (Bare) 51, 64, 
72 

Combined urban residential (bare), 
urban township (bare) and urban built-

up (bare) 
 

Essentially the same land-uses with equivalent definitions. 

51 Residential Informal (Tree) 44 Urban informal (dense trees / bush) 
 

Essentially the same land-use with equivalent definitions. 

52 Residential Informal (Bush) 45 Urban informal (open trees / bush) 

 

Essentially the same land-use with equivalent definitions. 

53 Residential Informal (low veg / grass) 46 Urban informal (low veg / grass) Essentially the same land-use with equivalent definitions. 
 

54 Residential Informal (Bare) 47 Urban informal (bare) Essentially the same land-use with equivalent definitions. 

 

55 Village Scattered  65, 66, 
67, 68 

No direct equivalent – best to treat as 
single village category. 

The SANLC 2018 classes have no equivalent class in the previous 
legend. In SANLC 2018 the villages are defined in terms of 
density, whereas in previous land-covers they are described in 

56 Village Dense  
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No. 

2018 Class Name 1990 & 
2013-14 
No. 

1990 & 2013-14 Class Name Comment 

terms of dominant land-cover characteristics. Best approach for 
comparisons is to collapse all village sub-classes from all land-
cover datasets into a single village class. 

 

57 Smallholdings (Tree) 53 Urban smallholding (dense trees / bush) 
 

Essentially the same land-use with equivalent definitions. 
 

58 Smallholdings (Bush) 54 Urban smallholding (open trees / bush) 
 

Essentially the same land-use with equivalent definitions. 
 

59 Smallholdings (low veg / grass) 55 Urban smallholding (low veg / grass) 
 

Essentially the same land-use with equivalent definitions. 

60 Smallholdings (Bare) 56 Urban smallholding (bare) 
 

Essentially the same land-use with equivalent definitions. 

61 Urban Recreational Fields (Tree) 57 Urban sports & golf (dense trees / bush) 

 

Essentially the same land-use with equivalent definitions. 

62 Urban Recreational Fields (Bush) 58 Urban sports & golf (dense trees / bush) 
 

Essentially the same land-use with equivalent definitions. 

63 Urban Recreational Fields (Grass) 52, 59 Combination of urban school and sports 

ground and urban sports & golf (dense 
trees / bush) 
 

Essentially the same land-uses with equivalent definitions. 

64 Urban Recreational Fields (Bare) 60 Urban sports & golf (dense trees / bush) 

 

Essentially the same land-use with equivalent definitions. 

65 Commercial 42 Urban commercial Essentially the same land-use with equivalent definitions. 
 

66 Industrial  43 Urban industrial Essentially the same land-use with equivalent definitions. 

 

67 Roads & Rail (Major Linear)  n/a No direct equivalent. The SANLC 2018 class does not have an equivalent class in the 
previous legend. The recommendation is that SANLC 2018 class 
67 is removed prior to any spatial comparisons, by using a local 

moving window filter to “fill-in” / “replace” all road-classified cells 
in SANLC 2018 with the spatially dominant surrounding land-
cover class that is comparable with the previous land-cover 

datasets.  
 

68 Mines: Surface Infrastructure 39 Mine buildings Essentially the same land-use with equivalent definitions. 
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No. 

2018 Class Name 1990 & 
2013-14 
No. 

1990 & 2013-14 Class Name Comment 

69 Mines: Extraction Sites: Open Cast & Quarries combined 35, 36 No direct equivalent – best to treat as 
single village category. 

The SANLC 2018 mine sub-classes have no equivalent class in the 
previous legend. In SANLC 2018 the mines are defined in terms of 
activity, whereas in previous land-covers they are described in 

terms of bare ground exposure characteristics. Best approach for 
comparisons is to collapse all mine sub-classes (except buildings) 
from all land-cover datasets, into a single mine class. 
 

70 Mines: Extraction Sites: Salt Mines 

71 Mines: Waste (Tailings) & Resource Dumps 

72 Land-fills 

73 Fallow Land & Old Fields (wetlands) 3 No direct equivalent – best is to use the 
indicated current wetland cover when 
comparing to SANLC 2018. 

 

The SANLC 2018 has no equivalent class in the previous legend, as 
no long-term fallow or old fields were mapped and/or included. 
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Appendix 3.  Comparison of Simplified SANLC 2018 47 x class Map Accuracy Legend and full SANLC 2018 73 x class Land-Cover Legend. 

 

Accuracy 

Class No. 

Simplified SANLC 2018 Map Accuracy Legend Original 

Class No. 

Original SANLC 2018 Full Legend Content  

1 Contiguous Forest (indigenous) 1 Contiguous Forest (combined very high, high, medium) 

2 Contiguous Low Forest  2 Contiguous Low Forest & Thicket  

3 Dense Forest & Woodland 3 Dense Forest & Woodland 

4 Open Woodland 4 Open Woodland  

5 Plantation Forest  5 Contiguous & Dense Planted Forest  

5 Plantation Forest  6 Open & Sparse Planted Forest 

5 Plantation Forest  7 Temporary Unplanted Forest  

6 Low Shrubland (non-fynbos) 8 Low Shrubland (other regions) 

7 Low Shrubland (fynbos) 9 Low Shrubland (Fynbos) 

6 Low Shrubland (non-fynbos) 10 Low Shrubland (Succulent Karoo) 

6 Low Shrubland (non-fynbos) 11 Low Shrubland (Nama Karoo) 

8 Sparsely Wooded Grassland 12 Sparsely Wooded Grassland 

9 Natural Grassland 13 Natural Grassland 

10 Natural Rivers 14 Natural Rivers 

11 Natural Estuaries & Lagoons 15 Natural Estuaries & Lagoons 

12 Natural Ocean 16 Natural Ocean 

13 Natural Lakes  17 Natural Lakes  
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Accuracy 

Class No. 

Simplified SANLC 2018 Map Accuracy Legend Original 

Class No. 

Original SANLC 2018 Full Legend Content  

14 Natural Pans (flooded @ observation time) 18 Natural Pans (flooded) 

15 Artificial Dams (including canals) 19 Artificial Dams 

16 Artificial Sewage Ponds 20 Artificial Sewage Ponds 

17 Artificial Flooded Mine Pits 21 Artificial Flooded Mine Pits 

18 Herbaceous Wetlands 22 Herbaceous Wetlands (currently mapped) 

18 Herbaceous Wetlands 23 Herbaceous Wetlands (previous mapped extent) 

19 Mangrove Wetlands 24 Mangrove Wetlands 

20 Natural Rock Surfaces 25 Natural Rock Surfaces 

21 Dry Pans 26 Dry Pans 

22 Eroded Lands 27 Eroded Lands 

23 Sand Dunes 28 Sand Dunes (terrestrial) 

24 Coastal Dunes & Beach Sand 29 Coastal Dunes & Beach Sand 

25 Bare Riverbed Material 30 Bare Riverbed Material 

26 Other Bare 31 Other Bare 

27 Cultivated Commercial Permanent Orchards  32 Cultivated Commercial Permanent Orchards  

28 Cultivated Commercial Permanent Vines 33 Cultivated Commercial Permanent Vines 

29 Cultivated Commercial Sugarcane Pivot Irrigated 34 Cultivated Commercial Sugarcane Pivot Irrigated 

30 Commercial Permanent (Pineapples) 35 Commercial Permanent (Pineapples) 

31 Cultivated Commercial Sugarcane Non-Pivot (all other) 36 Cultivated Commercial Sugarcane Non-Pivot (all other) 
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Accuracy 

Class No. 

Simplified SANLC 2018 Map Accuracy Legend Original 

Class No. 

Original SANLC 2018 Full Legend Content  

32 Cultivated Emerging Farmer Sugarcane Non-Pivot (all other) 37 Cultivated Emerging Farmer Sugarcane Non-Pivot (all other) 

33 Commercial Annuals Pivot Irrigated 38 Cultivated Commercial Annuals Pivot Irrigated 

34 Commercial Annuals (Non-Pivot) 39 Cultivated Commercial Annuals Non-Pivot Irrigated 

35 Subsistence Annual Crops 40 Cultivated Commercial Annuals Non-Pivot / Non-Irrigated 

27 Cultivated Commercial Permanent Orchards  41 Subsistence Annual Crops 

0 This class was not included in the map accuracy assessment 42 Fallow Land & Old Fields (Trees) 

0 This class was not included in the map accuracy assessment 43 Fallow Land & Old Fields (Bush) 

0 This class was not included in the map accuracy assessment 44 Fallow Land & Old Fields (Grass) 

0 This class was not included in the map accuracy assessment 45 Fallow Land & Old Fields (Bare) 

0 This class was not included in the map accuracy assessment 46 Fallow Land & Old Fields (Low Shrub) 

36 Residential Formal 47 Residential Formal (Tree) 

36 Residential Formal 48 Residential Formal (Bush) 

36 Residential Formal 49 Residential Formal (low veg / grass) 

36 Residential Formal 50 Residential Formal (Bare) 

37 Residential Informal 51 Residential Informal (Tree) 

37 Residential Informal 52 Residential Informal (Bush) 

37 Residential Informal 53 Residential Informal (low veg / grass) 

37 Residential Informal 54 Residential Informal (Bare) 

38 Village 55 Village Scattered  
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Accuracy 

Class No. 

Simplified SANLC 2018 Map Accuracy Legend Original 

Class No. 

Original SANLC 2018 Full Legend Content  

38 Village 56 Village Dense  

39 Smallholdings 57 Smallholdings (Tree) 

39 Smallholdings 58 Smallholdings (Bush) 

39 Smallholdings 59 Smallholdings (low veg / grass) 

39 Smallholdings 60 Smallholdings (Bare) 

40 Urban Recreational Fields 61 Urban Recreational Fields (Tree) 

40 Urban Recreational Fields 62 Urban Recreational Fields (Bush) 

40 Urban Recreational Fields 63 Urban Recreational Fields (Grass) 

40 Urban Recreational Fields 64 Urban Recreational Fields (Bare) 

41 Commercial 65 Commercial 

42 Industrial  66 Industrial  

0 This class was not included in the map accuracy assessment 67 Roads & Rail (Major Linear)  

43 Mines: Surface Infrastructure 68 Mines: Surface Infrastructure 

44 Mines: Extraction Sites: Open Cast & Quarries combined 69 Mines: Extraction Sites: Open Cast & Quarries combined 

45 Mines: Extraction Sites: Salt Mines 70 Mines: Extraction Sites: Salt Mines 

46 Mines: Waste (Tailings) & Resource Dumps 71 Mines: Waste (Tailings) & Resource Dumps 

47 Land-fills 72 Land-fills 

0 This class was not included in the map accuracy assessment 73 Fallow Land & Old Fields (wetlands) 

Original land-cover classes 42 – 46 and 73 were not included in the accuracy assessment since these classes are based on historical field boundaries that are typically not 

visually detectable on current imagery. Class 67 (roads and rail) was excluded as this does not represent a spatially contiguous network across the country.  
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METADATA:  

SOUTH AFRICAN NATIONAL LAND-COVER 2018: CORE METADATA ELEMENTS (SANS1878) 

 

1(M) Dataset title: SA_NLC_2018_GEO.img national land-cover (final release) 

2(M) Dataset reference date:  2018 

3(O) Dataset responsible party: Produced by GeoTerra Image (GTI) Pty Ltd (Mark Thompson, 

www.geoterraimage.com) for DEA, South Africa. 

4(C) Geographic location of the dataset. MBR 

WestBoundLongitude:       16.3503263177878220(Upper Left X) 

EastBoundLongitude:        33.0456955362059330 (Lower Right X) 

NorthBoundLongitude:   -22.1241579749376310 (Upper Left Y) 

SouthBoundLongitude:   -34.9246117844703290 (Lower Right Y) 

Projection coordinates based on Latitude & Longitude (Geographic), based on WGS84 Spheroid and 

Datum. Raster cell size is 0.00017966 degrees representing 20 x 20 meters. 

5(M) Dataset language: “English” (eng) 

6(C) Dataset character set: UTF8 (8-bit data) 

7(M) Dataset topic category: 010 = Base Map earth coverage 

8(O) Scale of the dataset: Land-cover mapped from 20m resolution Sentinel 2 imagery therefore 

recommended for ± 1:60,000 scale or coarse mapping & modelling applications. 

9(M) Abstract describing the dataset: Raster-based land-cover dataset representing the full South 

African landscape for the full year 2018. Derived from 20m Sentinel 2 imagery acquired between 01 

January 2018 and 31 December 2018. Land-cover information classes based on new Gazetted land-

cover standards and legend content used in 2013-14 national land-cover data. All land-cover and 

land-use classes generated using automated modelling procedures for full operational repeatability 

and change detection.  

10(O) Dataset format name: ERDAS Imagine *img raster formats 

11(O) Dataset format version: final release (no version number in name format). 

12(O) Additional extent information for the dataset: (vertical and temporal)  

Vertical Extent: 

Minimum Value: n/a 

Maximum Value: n/a 

Unit Of Measure: n/a 

 

http://www.geoterraimage.com/
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Vertical Datum: n/a 

Temporal Extent: Original dataset generated in March 2019, based on multiple Sentinel 2 imagery 

representing all seasonal conditions between January and December 2018.  

14(O) Reference system: Geographic Coordinates (Lat / Lon), WGS84 

CRS: 

Projection Used: Geographic Coordinates (Lat / Lon) 

Spheroid used: WGS84 

Datum used:  WGS 84 

Ellipsoid parameters: 

Ellipsoid semimajor axis: n/a 

axis units: n/a 

denominator of flattening ratio: n/a 

Projection Parameters: 

Standard parallel: n/a 

Longitude of central meridian: East n/a 

Latitude of projection origin:  East n/a 

False easting: meters n/a 

False northing: meters n/a 

Scale factor at equator: n/a 

Projection units: degrees (0.00017966 degree raster, representing 20 x 20 meter units) 

15(O) Lineage statement: Original land-cover dataset generated in-house by GeoTerraImage 

(Pretoria) in March 2019, based on full year 2018 coverage of 20m Sentinel 2 imagery. All original 

imagery sourced from Google Earth Engine cloud-archives, and used as-is in terms of the supplied 

Web Mercator projection format. An Albers Equal Area (20m resolution) projected version of the 

same has been generated from the original Geographic Coordinate format land-cover dataset. 

16(O) On-line resource: n/a 

17(O) Metadata file identifier: n/a 

18(O) Metadata standard name: SANS I878 

19(O) Metadata standard version: version 01 

20(C) Metadata language: English (eng) 

21(C) Metadata character set: 021 (UsAscii) 
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22(M) Metadata point of contact: 

Name:   Dr Zakariyyaa Oumar  

Position Name:  Chief GIS Professional  

Organisation Name: Department of Environment, Forestry & Fishery  

Physical Address:  

Building  Environment House 

Street   Steve Biko 

Street_Suffix  Street 

Street_Nr  473 

Suburb   Arcadia 

City   Pretoria 

Zip   0083 

State   Gauteng 

Country   South Africa 

Postal Address:  

Private Bag  X447 

Suburb   Pretoria 

City   Pretoria 

Zip   0001 

State   Gauteng 

Country   South Africa 

23(M) Metadata time stamp:  25 September 2019. 

 

[end] 

 


